The objective of this study was to assess the impact on pregnancy outcome of excising hydrosalpinx(ges) in patients with repeated in-vitro fertilization (TVF) failures. A group of 15 patients who had previously undergone failed IVF attempts and had unilateral or bilateral hydrosalpinx was subjected to an operative laparoscopy with excision of the affected tube(s). Of these, 10 patients underwent a unilateral salpingectomy and five had a bilateral salpingectomy. Stimulated cycles of IVF and/or cryo-thaw cycles were then carried out post-salpingectomy and the results were compared to those of pre-salpingectomy cycles. There was no statistically significant difference between the number of mature eggs retrieved, peak oestradiol concentrations, number of days to human chorionic gonadotrophin administration, or number of pre-zygotes frozen in the stimulated cycles pre-versus post-salpingectomy. Pre-salpingectomy, 15 patients underwent 38 stimulated cycles and eight patients underwent 14 cycles with cryopreserved-thawed embryos, achieving one pregnancy from a fresh transfer that resulted in a miscarriage. Postsalpingectomy, eight patients underwent 12 stimulated cycles, achieving five clinical pregnancies (two miscarriages and three ongoing pregnancies, i.e. either delivered or a pregnancy 5=20 weeks), and nine patients underwent 10 cycles with cryopreserved-thawed embryos, achieving four clinical pregnancies (one miscarriage and three ongoing). We conclude that excision of hydrosalpinx(ges) improves the pregnancy potential after IVF, and that new and repeat TVF patients should be counselled accordingly.
Introduction
We and others have reported a reduced pregnancy rate after in-vitro fertilization (IVF) and embryo transfer in patients with hydrosalpinx. Sims et al. (1993) found that hydrosalpinx patients had a decreased clinical pregnancy rate and an increased miscarriage rate, resulting in a decreased ongoing pregnancy rate when compared to women with other types of tubal disease. Strandell et al (1994) reported that women with unilateral or bilateral hydrosalpinx had significantly lower pregnancy rates than those with tubal lesions but no distal © European Society for Human Reproduction and Embryology occlusion. Andersen et al (1994) diagnosed hydrosalpinges by ultrasound and found that those patients with hydrosalpinx had decreased pregnancy rates and increased miscarriage rates after IVF, compared to patients with no hydrosalpinx. Kassabji et al. (1994) reported that hydrosalpinx patients had a lower clinical pregnancy rate, a higher miscarriage rate and a lower ongoing pregnancy rate than those whose tubes had been surgically removed. Verhulst et al. (1994) studied the effect on ovarian stimulation in IVF patients who had undergone bilateral salpingectomy and found no compromise in ovarian function when compared to patients with healthy tubes.
The objective of our prospective study was to examine the impact of removing the hydrosalpinx(ges) on the stimulation characteristics and pregnancy rates in patients with repeated IVF failures.
Materials and methods
A total of 15 patients with unilateral or bilateral hydrosalpinges, as documented by hysterosalpingography and/or laparoscopy, and with repeated prior failed IVF attempts, were subjected to an operative laparoscopy for excision of the affected tube(s). The operations were performed between July 1993 and July 1994. Of the 15 patients, 10 had only one tube with distal occlusion and underwent unilateral salpingectomy, and the other five underwent bilateral salpingectomies. Bipolar cautery was used with total excision of the affected tube(s) up to the comual isthmic region. Extreme care was exercised to shave off the tube at its junction with the mesosalpinx so as not to interfere with blood supply to the ipsilateral ovary.
Ovarian stimulation was accomplished with human menopausal gonadotrophin (Pergonal; Serono Laboratories, Randolph, MA, USA) and/or follicle stimulating hormone (Metrodin; Serono Laboratories) starting on the third day of the menstrual cycle, with or without prior suppression with a gonadotrophin-releasing hormone agonist (Lupron; TAP Pharmaceuticals, Abbot Park, IL, USA) (Muasher, 1992) . Human chorionic gonadotrophin (HCG, Profasi; Serono Laboratories), 10 000 IU i.m., was administered when at least three follicles were >16 mm in maximal diameter. Transvaginal follicular aspiration was performed -36 h post-HCG injection. Serum oestradiol was measured daily by a Micropartical enzyme immunoassay (MEIA; Abbott Laboratories, Abbott Park, FL, USA). Usually, a maximum of four embryos was transferred 48 h post-oocyte retrieval. Occasionally, five embryos were transferred when the morphological assessment of the embryos was poor. Excess fertilized oocytes were cryopreserved at the pronuclear stage using 1.5 M 1,2-propanediol as cryoprotectant (Veeck et al., 1993) . Cryopreserved pre-zygotes were thawed and transferred, after evidence of survival and cell cleavage, in a natural cycle or in a programmed cycle using exogenous administration of oestrogen and progesterone (Queenan et al., 1994) .
Clinical pregnancy was defined as a pregnancy detected by first trimester ultrasonography. Viable or ongoing pregnancy was defined as a pregnancy that had been delivered or had progressed beyond 20 
Results
Pre-salpingectomy, the mean age of the patients undergoing ovarian stimulation was 33.7 ± 2.9 years. The 15 study patients underwent 38 stimulated cycles for IVF/embryo transfer. The mean peak oestradiol concentration was 6255 ±3216 pmol/1. The mean number of mature oocytes retrieved was 11.8 ± 7.3. The mean number of pre-embryos transferred was 3.9 ± 1.2. One clinical pregnancy was achieved that ended in a first trimester miscarriage. Of the stimulated cycles, 58% had excess pre-zygotes cryopreserved (mean = 6.3). Eight of the patients underwent a total of 14 cycles in which cryopreserved-thawed embryos were transferred (4.0 ± 1.2). No clinical pregnancies resulted from the cryopreserved-thawed embryo transfers.
Post-salpingectomy, eight patients underwent 12 stimulated cycles for IVF/embryo transfer. A mean of 4.0 ± 0.9 preembryos were transferred. Five clinical pregnancies were achieved, three of which are ongoing and two have miscarried. In addition, post-salpingectomy, nine patients underwent 10 cycles in which cryopreserved-daawed embryos were transferred (mean 3.8 ± 0.9). Four clinical pregnancies were achieved, three of which are ongoing and one has miscarried. Table I summarizes the pregnancy outcome of fresh and cryopreserved embryo transfers, pre-and post-salpingectomy.
The stimulation characteristics and pregnancy outcome were compared in the same eight patients who had both preand post-salpingectomy transfers (Table II) . There were no significant differences in the mean day of HCG administration, peak oestradiol concentrations, number of mature oocytes retrieved or number of embryos transferred. However, the pregnancy rates were significantly different between the two groups.
Discussion
Tubal factor is a major cause of infertility. Many studies have evaluated tubal condition at the time of reconstructive surgery in an attempt to identify factors that may affect pregnancy (25) 'Significantly different from pre-salpingectomy result (P < 0.05). (Patton, 1982; Boer-Meisel et al, 1986; Donnez et al, 1986; Mage et al., 1986; Schlaff et al, 1990; Singhal et al., 1991; Vasquez et al, 1995) . Some factors that have been identified as poor prognostic indicators for pregnancy include a totally occluded distal tube (Patton, 1982; Mage et al, 1986) , a thick walled tube (Boer-Meisel et al, 1986; Donnez et al, 1986; Mage et al, 1986 ) and a diameter of a hydrosalpinx >20 mm (Singhal et al, 1991; Vasquez et al, 1995) or >30 mm (Schlaff et al., 1990) . Pregnancy rates in these patients, even after reconstructive tubal surgery, have been poor, ranging from 0 (Mage et al, 1986) to 22% (Donnez et al, 1986) in these studies. Ectopic pregnancy rates after attempted tubal reconstruction range from 0 (Mage et al, 1986) to 16% (BoerMeisel et al., 1986) . However, when tubes were only minimally damaged, the intrauterine pregnancy rate improved slightly, but the ectopic rate increased significantly (Boer-Meisel et al, 1986; Mage et al., 1986; Schlaff et al, 1990; Vasquez et al, 1995) . Thus, patients must be counselled regarding the poor prognosis for pregnancy and risk for ectopic pregnancy in the presence of both severe and minimal tubal damage. IVF should be offered as a potentially better option than surgery for patients with distally occluded tubes and thick adherent hydrosalpinx (Boer-Meisel et al, 1986; Donnez et al, 1986; Mage et al, 1986; Schlaff et al, 1990; Vasquez et al, 1995) . IVF is also affected when tubes are severely damaged. Hydrosalpinx patients have decreased pregnancy rates and increased miscarriage rates (Sims et al, 1993; Strandell et al, 1994) . Our study has shown that patients with hydrosalpinx who have repeated IVF failures have improved pregnancy rates after salpingectomy of the affected tube(s). Zouvres et al. (1991) found an increased ectopic pregnancy rate during IVF in patients with previous tubal reconstructive surgery. Hydrosalpinx was present in 77% of patients at the time of IVF. It was also found that patients with prior sterilization or salpingectomy had a 0% ectopic rate. Their recommendation was that prophylactic proximal tubal occlusion may be indicated for patients undergoing IVF for tubal factor infertility.
It was once assumed that a hydrosalpinx was simply a collection of sterile fluid in a distally occluded tube (Herbst et al., 1992) . More recent speculations challenge this notion and even though the exact composition of the fluid in a Pregnancy outcome after salplngectomy In IVF patients hydrosalpinx has not been fully determined, it is thought that micro-organisms, debris, lymphocytes, cytokines, prostaglandins, leukotrienes and catecholamines may be present (Owman et al., 1992) . One possible effect of hydrosalpinx on the endometrium has been suggested by Lessey et al. (1994) . Integrin avp"3, which is integral to embryo implantation, was observed to be decreased in hydrosalpinx patients. However, after salpingectomy, the integrin level returned to normal. This suggests a toxic effect from the tubal fluid that is reversible. Thus, it may be that occlusion of the proximal portion of the tube would be as effective as salpingectomy in producing a favourable environment for the embryo.
Our study was a prospective analysis of IVF outcome following salpingectomy in patients with hydrosalpinx with repeated IVF failures. The prospective data showed significant improvements in pregnancy rates after fresh and frozen embryo transfers, compared to retrospective results prior to salpingectomy. The size of the hydrosalpinx was not recorded and did not influence the decision to perform salpingectomy.
We conclude that excision of the hydrosalpinx(ges) significantly improves the pregnancy potential in patients with repeated IVF failures and that new and repeat IVF patients with hydrosalpinx should be counselled regarding the detrimental effect of the hydrosalpinx and the potential benefit of excision.
